Abstract-This research proposes MedLeaf as a new mobile application for medicinal plants identification based on leaf image. The application runs on the Android operating system. MedLeaf has two main functionalities, i.e. medicinal plants identification and document searching of medicinal plant. We used Local Binary Pattern to extract leaf texture and Probabilistic Neural Network to classify the image. In this research, we used 30 species of Indonesian medicinal plants and each species consists of 48 digital leaf images. To evaluate user satisfaction of the application we used questionnaire based on heuristic evaluation. The evaluation result shows that MedLeaf is promising for medicinal plants identification. MedLeaf will help botanical garden or natural reserve park management to identify medicinal plant, discover new plant species, plant taxonomy and so on. Also, it will help individual, groups and communities to find unused and undeveloped their skill to optimize the potential of medicinal plants. As the results, MedLeaf will increase of their resources, capitals, and economic wealth.
I. INTRODUCTION
Biodiversity is in crisis [1, 2, 3, 4] . Many plants are at the risk of extinction. With the predicted loss of genetic and species diversity as great as past mass extinction events [5] , a pressing challenge in environmental sciences will be understand the factors causing this decline [6] .
Indonesia is a country of mega biodiversity.
Indonesian Science Board (Lembaga Ilmu Pengetahuan
Indonesia/LIPI) states that Indonesia is home to 30,000 out of 40,000 medicinal herbal plants in the world. However, according to Groombridge and Jenkins (2002) , the percentage of Indonesian medicinal plant used has only been 4.4% [7] .
Researchers, students, and practitioners through the 
II. Local Binary Pattern
Local Binary Patterns (LBP) proposed by [11] for rotation invariant texture classification. To obtain LBP value, thresholding performed on the neighborhood circular pixels using the central pixel, then multiply by binary weighting.
LBP is formulated by:
where x c and y c are the coordinate of center pixel, is circular sampling points, is number of sampling points or neighborhood pixels, ! is gray scale value of , ! is center pixel, and or sign is threshold function. For classification purpose, the LBP values are represented as a histogram.
III. Rotation Invariant Uniform Patterns
Rotation Invariant Uniform Patterns are denoted
is an operator that rotation invariant and uniform. A uniform LBP value detects basic texture properties such as line, edge, point, and corner. Uniform patterns can be expressed as follows:
Uniform patterns is characterized by the value of !,! is less than 2.
!,!
!"#! is formulated as:
If the patterns is uniform patterns, descriptor called LBPV [12, 13, 14] . LBPV intended to be a texture descriptor that can inform local patterns of texture and contrast. LBPV histogram is calculated as:
Probabilistic Neural Network (PNN) proposed by Donald Specht in 1990 as an alternative back-propagation neural network. PNN has several advantages i.e. training requires only one iteration, and general solution is obtained by using a Bayesian approach. PNN is a neural network that uses radial basis function (RBF). RBF is a function that is shaped like a bell that scales a nonlinear variable [15] . Figure 1 . The layers that make up the PNN is as:
Input layer
Input layer is input x consisting of k value to be classified in one class of n classes.
Pattern layer
Pattern layer performs dot product between input and weight !" , or ! = . !" , ! then divided by a certain bias σ then inserted into the radial basis functions, that is = (− ) . Thus, the equation used in pattern layer is computed as:
where x ij express training vector class i order j.
Summation layer
In this layer, each pattern in each class is summed to produce a population density function for each class. The equation used at this layer is:
Output layer
At the decision layer input x will be classified into class I if the value ! is larger than any other class. For medicinal leaf identification, the leaf image can be captured from the gallery or camera phone. The image will be displayed on the mobile screen. To identify the leaf, user press the identification button and MedLeaf will identify the medicinal plant automatically. Figure 2 show the interface of identification.
VI. EXPERIMENTAL RESULT
For document searching of medicinal plant, user input keyword and press search button. Figure 3 show interface of document searching of medicinal plant.
We evaluated performance of the application using a questionnaire. There are 20 users who evaluate the application. They are students from different department in Bogor Agricultural University (IPB). We used heuristic evaluation in questionnaire that consists of [17] : 
